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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S409status. There was no overall within person change in any of the QST
measures following intervention. Among responders, there was a small
decrease in within person change in mechanical detection threshold
(25.1, SD ¼ 69.1), indicating increased sensitivity, while in non-res-
ponders there was a small increase indicating decreased sensitivity
(22.4, SD ¼ 61.8) with a signiﬁcant difference between responders and
non-responders (p ¼ 0.04). There was no other signiﬁcant within per-
son change in any of the QST measures by responder status.
Conclusions: In this small interventional study, patients with higher
sensitivity to mechanical pain were more likely to respond to intra-
articular steroid therapy.
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CHRONIC PAIN IN PATIENTS WITH THE HYPERMOBILITY TYPE OF
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HYPERALGESIA
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Purpose: The Ehlers–Danlos Syndrome (EDS) is one the most prevalent
heritable connective tissue disorders. Generalized severe joint hyper-
mobility, which is frequently associated with joint dislocations, chronic
joint and limb pain, and premature osteoarthritis, are the dominant
clinical manifestations of the hypermobility type of EDS (EDS-HT).
Chronic widespread pain is highly present in this patient group, but up
to now, evidence for generalized hyperalgesia is lacking. Several studies
in chronic pain disorders examined whether central hyperexcitability
could be existent by using algometry.
Therefore, the primary objective of the study was to investigate
whether pressure pain thresholds (PPTs) at both symptomatic and
asymptomatic body areas differ in EDS-HT patients compared to
healthy subjects. In addition, we examined the type of chronic pain
EDS-HT patients experience.
Methods: Twenty-three women with EDS-HT and 23 gender- and age-
matched healthy controls participated. All subjects marked on Margolis
Pain Diagram where they felt pain lasting longer than 24 hours in the
past 4 weeks. Then, they completed several questionnaires assessing
pain cognitions (Pain Catastrophizing Scale, Pain Vigilance and
Awareness Questionnaire, Hospital Anxiety and Depression Scale),
fatigue (Checklist Individual Strength subscale fatigue), disability
(Health Assessment Questionnaire), and general health status (Short
Form Health Survey-36), in order to take the possible inﬂuence of these
factors on PPTs into account. Patients also completed the Pain Detect
Questionnaire regarding the severity, course, quality and nature of the
pain they experienced. Thereupon, a blinded researcher assessed PPTs
at 14 body locations on the trunk and extremities. The pressure was
gradually increased at a rate of 1 kg/s until the subject indicated that the
pain level has been reached. The threshold was determined as the mean
of the 2 last values out of the 3 consecutive measurements. This method
has been found to be efﬁcient and reliable in the exploration of path-
ophysiological mechanisms involved in pain. PPTs were compared for
the 2 complete groups. In addition, PPTs of patients and controls who
did not report pain in a respective zone were compared.
Results: The EDS-HT patient group demonstrated signiﬁcantly lower
PPTs compared to the control group for all zones. The mean (SD) PPT
was 2.9 (1.62) kg/cm2 in the EDS-HT patients and 5.2 (1.88) kg/cm2 in
the controls (P < 0.001). Also at asymptomatic (pain-free) zones, EDS-
HT patients systematically showed signiﬁcantly lower pain thresholds
compared to the healthy subjects. No confounding factors responsible
for the observed differences could be revealed.
According to the Margolis Pain Diagram, EDS-HT patients experienced
pain on an average of 31% (17.8) of their body surface, compared to 1%
(2.4) in the control subjects. Furthermore, approximately 40% of the
patients presented with a nociceptive pain pattern, whereas in about
50% a predominantly neuropathic pain component was likely present.
Conclusion: This study shows that several forms of pain coexist in
EDS-HT which are likely the result of different pain-triggering mech-
anisms. The widespread pain lacking local distinction together with
the lower PPTs in body zones outside and remote to the symptomaticzone provide evidence for the existence of generalized secondary
hyperalgesia in patients with EDS-HT, which may represent the
involvement of a sensitized central nervous system as an important
mechanism in the chronic pain problems of this challenging patient
group.
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PREDICTIVE VALIDITY OF THE PAIN BELIEF SCREENING INSTRUMENT
FOR ESTIMATING PAIN RESPONSIVENESS TO THERAPY
J.H. Abbott y, F. Dobson z, K.L. Bennell z. yUniv. of Otago, Dunedin, New
Zealand; zUniv. of Melbourne, Melbourne, Australia
Purpose: To assess the predictive validity of the Pain Belief Screening
Instrument (PBSI) for predicting clinically meaningful change in
patient-perceived pain following conservative non-drug therapy; and
to establish a cut-off value that distinguishes patients at risk of not
achieving meaningful pain reduction following intervention (exercise
therapy and/or manual therapy).
Methods: We used data from 308 patients in two randomized clinical
trials (RCTs) of people with hip or knee osteoarthritis (OA), at baseline
and 6-month follow-up. Pain was assessed using a numeric pain rating
scale (NPRS) in one RCT and a visual analog scale (VAS) in the second
RCT. From recent literature we considered the minimum clinically
important difference (MCID) to be 2 points on a 0–10 scale. To deter-
mine the association between baseline PBSI and clinically important
change in pain at 6-month follow-up we used a three-phase approach:
ﬁrst using development data set, then an establishment dataset and
subsequently a validation dataset, we estimated area under the curve
(AUC) and parsimonious cut-point, using receiver operating character-
istics (ROC) analyses, and predicted change in pain using linear
regression.
Results: The data sets included 90 patients with hip OA in the devel-
opment set, 116 patients with knee OA in the establishment set and 102
patients with hip OA in the validation set, The cut point on the PBSI (0–
40 scale) was 27, 27 and 26 in the development, establishment and
validation sets, respectively. The AUC for PBSI was .70, .70 and .65 in the
development, establishment and validation sets, respectively. Regres-
sion of change in patient-perceived pain scores was statistically sig-
niﬁcant in all data sets (p < 0.05), but not clinically signiﬁcant, with the
cut-point associated with a difference in pain change of 1.3 points in the
development set, 1.2 points in the establishment set, and 1.3 points in
the validation set.
Conclusions: The PBSI demonstrated some predictive validity for esti-
mating 6-month pain responsiveness to therapy, however the mean
magnitude of difference in pain, between patients scoring above versus
below these ROC-derived cut-points, did not reach the minimum clin-
ically important difference, and the AUC values indicated onlymoderate
accuracy. Despite a high level of consistency among the three datasets,
the lack of clinically important difference in pain outcome suggests that
this information is unlikely to be useful for targeting therapy, however
it may be useful for statistically adjusting for variables associated with
outcome in clinical research.
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ENDOGENOUS PAIN MODULATION IN THE EHLERS–DANLOS
SYNDROME, HYPERMOBILITY TYPE
I. De Wandele, Jr., L. Hermans, Jr., L. Rombaut, Sr., M. Meeus, Sr.,
G. Brusselmans, Sr., F. Malfait, Sr., A. De Paepe, Sr., P. Calders, Sr.. Ghent
Univ., Ghent, Belgium
Purpose: The Ehlers–Danlos Syndrome (EDS) is the most prevalent
heritable connective tissue disorder. More than 90% of individuals are
classiﬁed as having the hypermobility type (EDS-HT). Patients typically
demonstrate generalized severe joint hypermobility, which is fre-
quently associated with recurrent joint dislocations and premature
osteoarthritis. Although pain is the number one complaint in EDS-HT,
causing severe disability in daily life, the underlying pain mechanisms
and the nature of pain are unknown. Therefore, this study aims to assess
the nature of pain (nociceptive / neuropathic / dysfunctional pain) and
the endogenous pain modulation in EDS-HT.
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healthy control subjects (CON), and 11 ﬁbromyalgia patients (FM). The
latter was included, because FM has been the subject of a lot of
research regarding endogenous pain modulatory deﬁcits, and because
of the large symptomatic overlap with EDS-HT. All patients ﬁlled out a
Margolis Pain Diagram, the Pain Detect Questionnaire (PDQ) and
questionnaires regarding cognitive-emotional sensitization (Pain Cat-
astrophizing Scale – PCS, Hospital Anxiety and Depression Scale –
HADS, Tampa Kinesiophobia Scale – TSK, Pain Vigilance and Awareness
Scale – PVAQ). After a thorough anamnesis regarding medical history,
the somatosensory system was evaluated. Thermal quantitative sen-
sory testing was performed on the right trapezius and left tibialis
anterior to determine the sensory thresholds for cold and warmth, and
the pain thresholds for cold and heath. Next, pressure pain thresholds
were examined on the right trapezius and quadriceps. Further,
endogenous pain modulation was assessed by evaluating wind-up
(WU), conditioned pain modulation (CPM) and exercise induced
analgesia (EIA). WU was assessed by applying 10 pressure stimuli (at
the pressure pain threshold) on the trapezius and quadriceps and by
evaluating the subsequent increase in VAS score. CPM was induced by
immersing the left hand into a 46 water bath and evaluating the
subsequent decrease in VAS score (for a pressure stimulus at the
pressure pain threshold). EIA was assessed by comparing the pressure
pain threshold before and after a submaximal bicycle test (Aerobic
Power Index Test).
Results: Regarding the nature of pain, the EDS-HT group showed
characteristics of neuropathic pain, with 89.5% of patients being clas-
siﬁed by the PDQ as having possible or probable neuropathic pain. In
addition, the EDS-HTgroup also showed characteristics of dysfunctional
pain. The Margolis pain diagram showed a more widespread pain in
patients with EDS-HT (p< 0.001). WU at the trapezius was signiﬁcantly
higher in patients with EDS-HT and FM compared to controls (p ¼
0.046). EIAwas signiﬁcantly reduced at the quadriceps in EDS and FM (p
¼ 0.041). By contrast, CPM did not signiﬁcantly differ between groups (p
¼ 0.903). Cognitive emotional sensitization was present in the EDS-HT
group (signiﬁcantly higher scores on the PCS, HADS and TSK compared
to controls; p < 0.01).
Conclusion: Patients with EDS-HT suffer from nociceptive, as well as
neuropathic and dysfunctional pain. The endogenous pain modu-
lation is disrupted by a reduced pain inhibition, which is comparable
to FM.Table 1
Cross-Sectional relationship between WSP and TS at 60 months.
% with TS Unadjusted OR (95% CI) p-value Adjusted OR (95% CI) p-value
Men 56.6 1.61 (1.20–2.16) 0.0015 1.36 (1.00–1.87) 0.0538
Women 57.8 2.11 (1.69–2.63) <0.0001 1.93 (1.51–2.43) <0.0001
Table 2
Longitudinal relationship between baseline WSP and TS at 60-month follow-up.
% with TS Unadjusted OR (95% CI) p-value Adjusted OR (95% CI) p-value
Men 58.6 1.59 (1.19–2.13) 0.0019 1.47 (1.08–2.00) 0.0142
Women 57.2 1.80 (1.42–2.28) <0.0001 1.68 (1.31–2.17) <0.0001737
UTILITY OF SELF-REPORT OF WIDESPREAD PAIN AS AN INDICATOR
OF CENTRAL NEURONAL EXCITABILITY IN ADULTS AT RISK FOR
KNEE OA
N.A. Segal y, N.A. Glass y, L. A. Frey Law y, T. Neogi z, L.A. Bradley x,
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GroupyUniv. of Iowa, Iowa City, IA, United States; zBoston Univ. Sch. of
Med., Boston, MA, United States; xUniv. of Alabama at Birmingham,
Birmingham, AL, United States; kUniv. of California San Francisco, San
Francisco, CA, United StatesPurpose: Central sensitization may play a role in both the severity of
knee OA pain and the development of widespread pain (WSP). People
with OA have greater temporal summation (TS), a measure of central
facilitation of pain. However, measurement of TS involves potential
participant discomfort and prolonged examination time. In contrast,
WSP may be assessed quickly by self-report. Therefore, the purpose of
this study was to evaluate the extent to which self-report of WSP can be
used as a surrogate measure of TS.
Methods: WSP was assessed at baseline and 60-month follow-up in
3,026 Multicenter Osteoarthritis Study (MOST) participants by partic-
ipant self-report using a homunculus. WSP was considered present if
pain was reported above and below the waist on both sides of the body
as well as axially. TS was assessed at the 60-month follow-up visit using
a 60g weighted ﬁlament (TS pen) at the dorsal wrist (distal radioulnar
joint) and the patella. Participants were asked to rate pain (0–10 scale)
after the TS pen was pressed against the skin (1) 4 times and (2) for 30
seconds at 1 Hz, and (3) 15 seconds following completion of the 30
second test. TS was considered present if the pain rating was greater on
the 2nd or 3rd query compared with the 1st query. The Center for
Epidemiological Studies Depression Scale (CESD) and a single pain
catastrophizing item (PC) were assessed as covariates. Sex-speciﬁc
analyses evaluated the longitudinal and cross-sectional relationships
between (1) WSP and TS at the 60-month visit and (2) WSP at baseline
and TS at 60-month follow-up, using logistic regression with and
without adjustment for age, BMI, CESD score, ethnicity, clinic site and
PC. Participants who underwent knee arthroplasty between baseline
and 60-month follow-upwere excluded from longitudinal analyses. The
sensitivity and speciﬁcity of WSP (dichotomous) as an indicator of TS
(dichotomous) were also determined.
Results: Cross-sectional analyses included 2225 participants (61%
female) with complete 60-month data. There were 276/878 (31.4%)
male and 638/1347 (47.4%) female participants with WSP at the 60-
month visit. The relationship between WSP and TS was stronger in
women than in men (Table 1). The sensitivity was fairly low in both
women (55.1%) and men (35.8%) while the speciﬁcity was 63.2% in
women and 74.3% in men. The percentage agreement was 58.5% in
women and 52.5% in men.
Conclusion: Despite the signiﬁcant association between WSP and TS,
self-report of WSP was insufﬁciently sensitive and speciﬁc to replace
clinical testing for TS. This suggests that temporal summation, a sur-
rogate measure of central sensitization, may not be the only factor that
contributes to WSP.738
ONGOING PAIN AFTER KNEE REPLACEMENT: A CASE CONTROLLED
ANALYSIS
N.R. Howells y, J.R. Murray z, V. Wylde y, A.W. Blom y, P. Dieppe x. yUniv.
of Bristol, Bristol, United Kingdom; zNorth Bristol Hosp. NHS Trust, Bristol,
United Kingdom; xUniv. of Exeter, Exeter, United Kingdom
Introduction: Knee replacement is often considered one of the most
successful orthopaedic operations; however up to 20% of patients
experience ongoing pain and functional limitations following surgery.
Numerous varied causes have been proposed.
